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(54) DEVICE AND METHOD FOR STAMPING LABEL ON TIRE 



(57) Tire data on tires successively conveyed to a 
labeling process from a process preceding the labeling 
process are read in order of conveyance, and the tire 
data are printed on labels. Since the tire data on each 
tire is printed on a label and the label is attached to the 
tire identified by the tire data printed on the label even 
if different types of tires are produced in random order, 



the labels can be attached correctly to the tires identified 
respectively by the tire data. Since the tire data is printed 
on a blank label immediately before attaching the label 
to the tire, it is not necessary to prepare labels printed 
with tire data and it Is possible to use only a single kind 
of blank labels, which Is advantageous in respect of 
space and amount of work. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a labeling sys- 
tem and a labeling method for attaching tire identifying 
labels to tires in a tire producing process, such as a tire 
manufacturing process or a tire inspecting process. 

BACKGROUND ART 

[0002] In a process of continuously producing differ- 
ent types of tires, the tires must be identified so that the 
tires may not be subjected to wrong processes. 
[0003] It is important to attach identification labels 
particularly to green tires before being subjected to a 
vulcanizing process in a tire manufacturing process to 
enable the accurate Identification of the types of the 
green tires. Unless the green tires can be accurately 
Identified, it is possible that the green tires are subjected 
to wrong vulcanizing processes. 
[0004] The following labeling methods have been 
prevalently used. 

(1) A first labeling method attaches labels individu- 
ally printed with an identification code (barcode) to 
one lot of tires. 

(2) A second labeling method prepares and un- 
winds a roll of the same labels identifying one type 
of tires to which the labels are to be attached among 
those respectively of different labels identifying dif- 
ferent types of tires, and attaches the unwound la- 
bels to the tires. 

(3) A third labeling method unwinds a roll having se- 
rially arranged series of labels respectively printed 
with barcodes respectively identifying tires of differ- 
ent sizes, and attaches the series of labels identify- 
ing tires of different sizes successively to series of 
tires of different sizes carried in lots discriminated 
by tire size. 

[0005] The labeling method (1) requires grouping pro- 
duced tires in lots respectively of tires of different sizes 
and spoils the flexibility of free production of different 
types of tires. 

[0006] The labeling method (2) needs to prepare a 
number of rolls respectively of different labels con-e- 
sponding to the number of types of tires to be produced, 
which Is very disadvantageous in respect of space and 
amount of work needed. 

[0007] The method (3) needs to change the order of 
the series of labels and to make a roll having series of 
labels arranged in another order if tires of different sizes 
cannot be produced in an initially scheduled order due 
to troubles In the production lines and the schedule of 
production of tires Is changed. 



DISCLOSURE OF THE INVENTION 

[0008] The present invention has been made in view 
of those problems and it is therefore an object of the 
5 present invention to provide a labeling system capable 
of improving the flexibility and productivity of a tire pro- 
ducing line and of efficiently using space, and a labeling 
method to be carried out by the labeling system. 
[0009] A labeling system in a first aspect of the 
10 present invention includes: a tire data read means for 
reading tire data respectively on successively conveyed 
tires in order of conveyance in a tire producing process; 
a printing means for printing the tire data on the tires on 
labels; and a label attaching means for attaching the la- 
's bels to the tires, respectively. 

[0010] The labeling system includes the tire data 
reading means and the printing means in addition to the 
label attaching means, reads the tire data in order of 
conveyance of the tires successively delivered from a 
20 process preceding a labeling process, and prints the tire 
data on the labels. Therefore, the tire data on the suc- 
cessively delivered different types of tires are printed on 
the labels, respectively, in order of delivery of the differ- 
ent types of tires and the labels printed with the tire data 
25 specifying the different types of tires can be con-ectly 
attached to the different types of tires even if the different 
types of tires are conveyed in random order, and the pro- 
ductivity and the flexibility of the tire production line can 
be improved. 

30 [0011] The tire data is printed on blank labels, printed 
labels do not need to be prepared beforehand, and only 
a single kind of blank labels can be used. Thus the la- 
beling system is advantageous in respect of both space 
and amount of work. 

35 [0012] The labeling system may further include a label 
reading means for reading tire data printed on the labels 
attached to the tires, and a collating means for collating 
the tire data read from the label attached to the tire by 
the label reading means with the tire data read by the 

40 tire data reading means. Thus, it is possible to decide 
whether or not the tire is correctly labeled. 
[0013] The printing means may print a barcode rep- 
resenting the tire data. The barcode printed on the label 
can be quickly and accurately read, and necessary tire 

45 data can be printed on a small label. 

[0014] The successively conveyed tires may be green 
tires individually carried by carts, respectively, the tire 
data reading means may be an ID card reader that reads 
the tire data recorded on an ID card attached to the cart. 

50 Thus the label printed with accurate tire data con-ectly 
identifying the type of the green tire can be attached to 
the green tire and hence it is possible to avoid subjecting 
the green tire to a wrong vulcanizing process. 
[0015] A labeling method of attaching labels to tires 

55 in a tire manufacturing process in a second aspect of 
the present Invention includes: a tire data reading step 
of reading tire data on successively conveyed tires in 
order of conveyance; a printing step of printing tire data 
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on the tires on labels; and a label attaching step of at- 
taching the label to the tire. 

[0016] The tire data on the successively conveyed 
tires are read in order of conveyance, the read tire data 
are printed on the labels, respectively, and the labels s 
are attached to the tires, respectively. Therefore, the tire 
data identifying the individual tires are printed on the la- 
bels, the labels can be attached correctly to the tires 
identified respectively by the tire data, and the flexibility 
of production can be insured. 
[0017] Even if individual different types of tires are 
conveyed successively in random order in the tire data 
reading step, correct labeling can be achieved. 
[0018] A labeling method of attaching labels to tires 
in a tire manufacturing process in a third aspect of the 
present invention may include: a tire data reading step 
of reading tire data on successively conveyed tires in 
order of conveyance; a label separating step of sepa- 
rating labels successively mounted on a supporting strip 
so as to extend fully across the supporting strip and sep- 
arated from each other by a slit one by one from the 
supporting strip while the labels are being carried by the 
supporting strip; a label carrying step of canying the la- 
bel separated from the supporting strip at a label cany- 
ing speed higher than a moving speed at which the sup- 
porting strip moves; a printing step of printing tire data 
on the carried labels; and a label attaching step of at- 
taching the printed label to the tire. 
[0019] Since the labels are mounted successively on 
the supporting strip so as to extend fully across the sup- 
porting strip, the amount of the supporting strip to be 
disposed of can be reduced and material costs can be 
reduced. 

[0020] Since the label separated from the supporting 
strip is carried at a high label carrying speed to a printing 
station where the printing step is executed, the interval 
between the preceding and the succeeding label in- 
creases and hence any part of data to be printed on the 
preceding label will not be faultily printed on the suc- 
ceeding label. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0021] 

Fig. 1 is a schematic view of a labeling system in a 
preferred embodiment of the present invention ap- 
plied to a tire manufacturing process; 
Fig. 2 is a schematic side elevation of a label print- 
ing-and-attaching machine Included in the labeling 
system shown in Fig. 1 ; 

Fig. 3 Is a block diagram of a control system includ- 
ed In the labeling system shown in Fig. 1 ; 
Fig. 4 is a flow chart of a control procedure to be 
carried out by the control system shown in Fig. 3; 
Fig. 5 is a fragmentary perspective view of a sup- 
porting strip and labels supported on the supporting 
strip; and 



Fig. 6 is a schematic side elevation of a label print- 
Ing-and-attaching machine included in a labeling 
system in another embodiment of the present in- 
vention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0022] A labeling system in a preferred embodiment 
of the present invention will be described with reference 
to Figs. 1 to 4. 

[0023] Fig. 1 shows a labeling system 0 applied to a 

tire manufacturing process in a schematic view. 
[0024] A green tire G manufactured by a first fonning 
process, i.e., a tire not yet vulcanized, is carried by a 
cart 1 to a labeling station. 

[0025] Various types of green tires G manufactured 
by different first forming processes, respectively, are 
earned Individually by carts 1 respectively for carrying 
the different types of green tires G to the labeling station. 
Therefore, different types of green tires G are delivered 
in random order to a tire conveying machine 3 installed 
at the labeling station. 

[0026] ID cards 2 are attached to the carts 1 respec- 
tively for carrying the different types of green tires G, 
respectively Data including size, material, date, serial 
number and such about the green tire G on the cart 1 1s 
recorded in each ID card. 

[0027] An ID card reader 4 is disposed near the tire 
conveying machine 3, The ID card reader 4 reads the 
tire data recorded on the ID cared 2 attached to the cart 
1 holding the green tire G when the green tire G is car- 
ried to the tire conveying machine 3. 
[0028] After the ID card reader 4 has read the tire da- 
ta, the green tire G is transferred from the cart 1 to the 
tire conveying machine 3, and the tire conveying ma- 
chine 3 conveys the green tire G. 
[0029] A label printing-and-attaching machine 10 is 
disposed at a position corresponding to a middle section 
of the tire conveying machine 3. 
[0030] A barcode readers is disposed below the label 
printing-and-attaching machine 10 with respect to a di- 
rection in which the tire conveying machine 3 conveys 
the green tire G. 

[0031] The label printing-and-attaching machine 10 
and the tire conveying machine 3 are controlled by a 
controllerSO. The controllerSO makes a display 51 , such 
as a CRT or a liquid crystal display, display results of 
data processing operations. 

[0032] Pieces of tire data read by the ID card reader 
4 and the barcode readers are given to the controller 50. 
[0033] The configuration of the label printing-and-at- 
taching machine 1 0 will be described with reference to 
Fig. 2. 

[0034] The label printing-and-attaching machine 10 
has a printer 11 , a label feed mechanism 21 and a label 
attaching mechanism 31 . 

[0035] The printer 1 1 1s a thennal transfer printer. The 
printer 1 1 may be any suitable printer other than the ther- 
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mal transfer printer, such as an Ink jet printer. An Ink 
ribbon 13 moves through a space in front of a thermal 
print head included In the printer 11 . 
[0036] A vertical guide plate 15 is disposed opposite 
to the thermal print head 12. 5 
[0037] The label feed mechanism 21 moves a sup- 
porting strip 22. Labels L are attached In a successive 
arrangement to a repellent front surface of the support- 
ing strip 22. The labels L have back surfaces coated with 
an adhesive. The labels L are attached temporarily to 
the repellent front surface of the supporting strip 22 and 
can be released from the supporting strip 22. 
[0038] The supporting strip 22 holding the blank la- 
bels L in a successive arrangement is rolled in a roll. 
The roll of the supporting strip 22 is held on a holding 
roller 23 disposed above the printer 11 . 
[0039] The supporting strip 22 unwound from the roll 
of the supporting strip 22 held on the holding roller 23 
travels through an Idle roller 24, Is guided vertically 
downward by the guide plate 15, is folded back at the 
lower end of the guide plate 15, is pinched between a 
pair of unwinding roller 25 and 26, and Is taken up on a 
take-up roller 27. 

[0040] The supporting strip 22 pinched between the 
unwinding rollers 25 and 26 is pulled and unwound from 
the roll held on the holding roller 23 by driving the un- 
winding roller 25. Thus the labels L are moved onto the 
guide plates 15. 

[0041] The themnal print head 12 of the printer 11 is 
opposed to an upper half part of the guide plate 1 5. The 
themial print head 12 is able to print data on a blank 
label L held on the supporting strip 22. 
[0042] A suction pad 32 included in the label attaching 
mechanism 31 is disposed opposite to a lower half part 
of the guide plate 15. The suction pad 32 is capable of 
attracting a label L by suction. 
[0043] The label attaching mechanism 31 includes a 
vacuum device for attracting a label L to the suction pad 
32 by suction, a double-acting cylinder actuator 33 for 
advancing and retracting a rod 33a holding the suction 
pad at its front end, and a linear cylinder actuator 34 for 
advancing and retracting a rod 34 having an end joined 
to the double-acting cylinder actuator 33 In directions 
perpendicular to directions in which the rod 33 is ad- 
vanced and retracted. 

[0044] A label L printed with tire data by the printer 1 1 
and held on the supporting strip 22 is advanced to a po- 
sition corresponding to the lower half part of the guide 
plate 1 5. Then, the double-acting cylinder actuator 33 is 
actuated to take the label L off the supporting strip 22 
by attracting the label L to the suction pad 32 by suction. 
Then, the linear cylinder actuator 34 advances the rod 
34a, and the double-acting cylinder actuator 33 advanc- 
es the rod 33a to attach the label L to the green tire G 
set at a predetemnined position by pressing the label L 
against a predetemnined part of the side wall of the 
green tire G near a bead as Indicated by two-dot chain 
lines In Fig. 2. 



[0045] After the label L has been attached to the green 
tire G, a vacuum created In the suction pad 32 Is re- 
lieved, and the suction pad 32 is separated from the 
green tire G and is returned to its home position indicat- 
ed by continuous lines in Fig. 2. 
[0046] After the label L has been taken off the sup- 
porting strip 22 at the position corresponding to the low- 
er half part of the guide plate 1 5, the supporting strip 22 
Is folded back at the lower end of the guide plate 15. The 
pair of unwinding rollers 25 and 26 delivers the unloaded 
part of the supporting strip 22 to the take-up roller 27, 
and the take-up roller 27 takes up the unloaded part of 
the supporting strip 22. 

[0047] The controller 50 controls those operations of 
the printer 1 1 , the label feed mechanism 21 and the label 
attaching mechanism 31 of the label printing-and-at- 

taching machine 10. 

[0048] Refemng to a block diagram of a control sys- 
tem shown in Fig. 3, the controller 50 receives and proc- 
esses signals provided by the ID card reader 4 and the 
barcode reader5, controls the label printing-and-attach- 
Ing machine 10 and the tire conveying machine 3, and 
makes the display 51 display data obtained by process- 
ing the signals. 

[0049] Those operations will be described with refer- 
ence to Fig. 4 showing a flow chart of a control proce- 
dure to be carried out by the control system. 
[0050] When the green tire G is transferred from the 
cart 1 to the tire conveying machine 3, the ID card reader 
4 reads data on the green tire G from the ID card 2 at- 
tached to the cart 1 in step SI . 
[0051] The tire conveying machine 3 conveys the 
green tire G in step S2, while a barcode representing 
tire data read by the ID card reader 4 is printed on a 
blank label L held on the supporting strip 22 in step S3. 
[0052] When the green tire G conveyed in step 2 is 
set at a label attaching position in the label printing-and- 
attaching machine 10, the label L printed with the tire 
data on the green tire G is attracted to the suction pad 
32, and the label attaching mechanism 31 attaches the 
label L to the green tire G in step S4. 
[0053] Then, while the green tire G provided with the 
label L is being conveyed further from the label attaching 
position in step S5, the barcode reader 5 reads the bar- 
code printed on the label L in step S6. 
[0054] The tire data read by the barcode reader 5 is 
collated with the tire data on the green tire G read by the 
ID card reader 4 In step S7, and the result of collation 
Is displayed by the display 51 in step SB. 
[0055] A query Is made in step S9 to see whether or 
not the tire data read by the barcode reader 5 coincides 
with the tire data read by the ID card reader 4. If the 
response to the query made in step 89 is affinmative, 
the control procedure goes to step S10 to carry the 
green tire G to the next process. If the response to the 
query made in step S9 Is negative, the control procedure 
goes to step S11 to remove the green tire G from the 
production line. 
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[0056] Thus the printer 1 1 combined with the label at- 
taching mechanism 31 prints the tire data on the green 
tire G on the label L before the label L is attached to the 
green tire G. Therefore, even If different types of green 
tires are produced in random order and are delivered to 
the tire conveying machine 3 in random order, a label L 
printed beforehand with the tire data on each green tire 
G is attached accurately to the green tire G specified by 
the tire data and hence the flexibility of production can 
be insured. 

[0057] Since the tire data read by the barcode reader 
5 is collated with the tire data read by the ID card reader 
4 for collation, it is possible to insure that the label L 
printed with the correct tire data on the green tire G is 
attached to the same green tire G. Thus the correct la- 
bels L can be accurately attached to the green tires G. 
[0058] If the timing of operation of the label feed 
mechanism 21 for feeding supporting strip 22 is incor- 
rect it is possible that a wrong label L is attached to the 
green tire G. Such a trouble never arises as long as the 
label feed mechanism 21 operates normally. Even if 
such a trouble occurs by any chance, correct labels L 
can be attached to the relevant green tires G and the 
influence of the trouble can be confined to the least ex- 
tent by adjusting the operation of the label feed mecha- 
nism 21 upon the detection of a wrong label L. Thus the 
production line operates at an improved productivity. 
[0059] Since the supporting strip 22 supporting blank 
labels L can be stored in rolls, different kinds of labels 
printed with different tire data do not need to be stored, 
which is advantageous in respect of space and amount 
of work. 

[0060] Since labels L are successively mounted on a 

supporting strip 60 so as to extend fully across the sup- 
porting strip 60 and separated from each other by a slit 
as shown in Fig. 5, the amount of the supporting strip 
60 to be disposed of can be reduced to the least possible 
extent, the supporting strip 60 is not wasted and material 
costs can be reduced. 

[0061] If the labels L coated with an adhesive layer 
are arranged continuously, and a first label L is removed 
from the supporting strip, a second label L contiguous 
with the first label L will come off the supporting strip 
together with the first label L because the first and the 
second labels L are connected by the adhesive layer or 
part of tire data to be printed on the label L is liable to 
be printed on the second label L. 
[0062] A label printing-and-attaching machine 70 
shown in Fig. 6 can be used to avoid such a trouble. 
[0063] A rolled supporting strip 60 supporting blank 
labels L in a successive arrangement Is unrolled and is 
advanced in the direction of the an-ows. The supporting 
strip 60 is wound round a small-diameter roller 71 so 
that only the supporting strip 60 reverses and the blank 
label L separates from the supporting strip 60. The blank 
label L separated from the supporting strip 60 is pinched 
between a feed roller 72 and a release conveyor belt 73 
having a release outer surface and is conveyed by the 



conveyor belt 73. 

[0064] A release platen roller 74 is disposed below the 
release conveyor belt 73 with respect to the moving di- 
rection of the blank label L. A print head 75 is opposed 

s to the release platen roller 74. 

[0065] The respective surface speeds of the feed roll- 
er 72 and the release conveyor belt 75 is raised tempo- 
rarily immediately after the blank label being conveyed 
by the feed roller 72 and the release conveyor belt 73 

10 has separated completely from the supporting strip 60. 
Thus the distance between the blank label L separated 
from the supporting strip 60 and the succeeding blank 
label L is increased intentionally so that the fonner blank 
label L is surely spaced apart from the succeeding blank 

15 label. 

[0066] Consequently, separation of successive blank 
labels L from the supporting strip 60 can be avoided. 
[0067] After the preceding blank label L has been 
spaced a predetemnlned distance from the succeeding 
20 blank label L, the surface speeds of the feed roller 72 
and the release conveyor belt 73 are lowered to return 
the feed roller 72 and the release conveyor belt 73 to 
their nonnal surface speeds. 

[0068] The print head 75 prints tire data on the blank 
25 label L separated from the succeeding blank label L and 
hence any part of the tire data to be printed on the pre- 
ceding blank label L will not be printed on the succeed- 
ing blank label L. 

[0069] A belt conveyor 76 having a plurality of endless 
30 belts is disposed below the release platen roller 74 with 
respect to the conveying direction. A suction head 77 
picks up the label L printed with the tire data from the 
belt conveyor 76. 

[0070] Air is blown through spaces between the end- 
35 less belts while the belt conveyor 76 is carrying the label 
L printed with the tire data, and the suction head attracts 
the label L by suction. The suction head 77 carries the 
label L to and attaches the same to a green tire. 
[0071] The present invention Is capable of con^ectty 
40 attaching labels to different types of tires even if those 
tires are produced in random order and are subjected 
to labeling in random order. Naturally, the present inven- 
tion is applicable to label a lot of the same type of tires. 

45 INDUSTRIAL APPLICABILITY 

[0072] The present invention is applicable to tire pro- 
ducing processes. 

50 

Claims 

1. A labeling system comprising: a tire data read 
means for reading tire data respectively on succes- 
55 sively conveyed tires in order of conveyance In a 
tire producing process; 

a printing means for printing the tire data on 
the tires on labels; and 
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a label attaching means for attaching the la- 
bets to the tires, respectively. 

2. The labeling system according to claim 1 further 
comprising: s 

a label reading means for reading tire data 
printed on the labels attached to the tires; and 
a collating means for collating the tire data read 
from the label attached to the tire by the label io 
reading means with the tire data read by the tire 
data reading means. 



to extend fully across the supporting strip and 
separated from each other by a slit one by one 
from the supporting strip while the labels are 
being carried by the supporting strip; 
a label carrying step of carrying the label sep- 
arated from the supporting strip at a label car- 
rying speed higher than a moving speed at 
which the supporting strip moves; 
a printing step of printing tire data on the label 
separated from the supporting strip; and 
a label attaching step of attaching the label 
printed with the tire data to the tire. 



3. The labeling system according to claim 1 or 2, 
wherein the printing means prints a barcode repre- is 
senting the tire data. 



4. The labeling system according to claim 1 , wherein 
the successively conveyed tires are green tires in- 
dividually carried by carts, respectively, and 20 

the tire data reading means is an ID card read- 
er that reads the tire data recorded on an ID card 
attached to the cart. 



5. A labeling method of attaching labels to tires in a 25 
tire manufacturing process comprising: 

a tire data reading step of reading tire data on 
successively conveyed tires in order of convey- 
ance; 30 
a printing step of printing tire data on the tires 
on labels; and 

a label attaching step of attaching the labels to 
the tires. 

35 

6. The labeling method according to claim 5 further 
comprising: 

a label reading step of reading the tire data 
printed on the labels attached to the tires In the 40 
label attaching step; 

a collating step of collating the tire data read in 
the label reading step with the tire data read in 
the label reading step to detemiine if the tire is 
correctly labeled. 45 

7. The labeling method according to claim 5 or 6, 
wherein different types of tires are earned individu- 
ally successively in the tire data reading step. 

50 

8. A labeling method of attaching labels to tires in a 
tire manufacturing process comprising: 

a tire data reading step of reading tire data on 
successively conveyed tires in order of convey- 55 
ance; 

a label separating step of separating labels suc- 
cessively mounted on a supporting strip so as 
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